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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent warping of a 
liquid crystal display device as much as possible by 
forming a liquid crystal layer with a transparent electrode 
and an orienting layer on one surface of a substrate and 

1 

adhering a polarizing plate on the other surface of the 
substrate by using an adhesive compsn. essentially 
comprising a polymer having specified glass transition 
temp. 

SOLUTION: A liquid crystal layer 5 is formed of 
transparent electrodes 3, 3' and orienting layers 4, 4' on 
one surface of each substrate 2, 2', respectively, to 
constitute a liquid crystal cell 1. Then a polarizing plate is 
adhered to the other surface of the substrate to produce 
a liquid crystal display device. In this process, the 

adhesive compsn. used to adhere the substrate and the polarizing plate essentially consists 
of a polymer (base polymer) having <20°C glass transition temp. This polymer as the main 
component has a rubber elasticity preferably with 1 * 105 to 1 * 1010 dyne/cm2 (at 25°C) 
modulus of elasticity. Thereby, the adhesive compsn. shows cold-flow property, which can 
relax the strain produced by contraction or expansion of the substrate. As for the base 
polymer, natural rubber, butadiene rubber, etc., can be used. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] the adhesives constituent for liquid crystal displays characterized by the principal component 
of this adhesives constituent being [ glass transition temperature ] a polymer 20 degrees C or less in the 
adhesives constituent used for adhesion with said substrate and polarizing plate in case the liquid crystal 
display possessing the polarizing plate which the liquid crystal cell which prepared the liquid crystal 
layer in the whole surface of a substrate through the transparent electrode and the orientation layer, and 
said substrate boiled on the other hand, and was pasted up is manufactured. 

[Claim 2] The adhesives constituent according to claim 1 the polymer of the above-mentioned principal 
component has rubber elasticity, and 1x105 to 1x1010 dynes /of the elastic modulus of whose are [ cm ] 
2 (25 degrees C). 

[Claim 3] The adhesives constituent containing hydrocarbon resin according to claim 1 or 2. 
[Claim 4] The adhesives constituent containing a plasticizer according to claim 1, 2, or 3. 
[Claim 5] the liquid crystal display characterized by coming to paste up said substrate and polarizing 
plate with claim 1 thru/or the adhesives constituent of four given in any 1 term in the liquid crystal 
display possessing the polarizing plate which the liquid crystal cell which prepared the liquid crystal 
layer in the whole surface of a substrate through the transparent electrode and the orientation layer, and 
said substrate boiled on the other hand, and was pasted up. 
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[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the liquid crystal display on which the substrate and the 
polarizing plate were pasted up using the adhesives constituent and these adhesives for pasting up a 
substrate and a polarizing plate in the liquid crystal display possessing the polarizing plate which the 
liquid crystal cell which prepared the liquid crystal layer in the whole surface of a substrate through the 
transparent electrode and the orientation layer, and said substrate boiled on the other hand, and was 
pasted up. 
[0002] 

[Description of the Prior Art] Although the liquid crystal cell substrate which constitutes a liquid crystal 
display was conventionally formed with glass, recently, the liquid crystal cell substrate made from 
plastics has come to be used for lightweight-izing. 

[0003] The polarizing plate pasted up on such a liquid crystal cell on the other hand is formed using the 
plastics polarization film which gave the polarization property of extension, and this is greatly expanded 
and contracted in connection with a surrounding temperature change and humidity. 
[0004] For this reason, when a liquid crystal cell substrate was a product made from plastics and this and 
the above polarizing plates were pasted up with an acrylic binder or thermosetting adhesive, these 
adhesives had the small deformation to stress, since it was hard to ease a big distortion, that the whole 
liquid crystal display curves could see and to solve this point was desired. 

[0005] This invention was made in order to improve the above-mentioned situation, and it aims at 
offering the adhesives constituent for liquid crystal displays which can prevent the curvature of the 
above liquid crystal displays as much as possible, and the liquid crystal display using it. 
[0006] 

[The means for solving a technical problem and the gestalt of implementation of invention] this 
invention, in case the liquid crystal display possessing the polarizing plate which the liquid crystal cell 
which prepared the liquid crystal layer in the whole surface of a claim 1 : substrate through the 
transparent electrode and the orientation layer, and said substrate boiled on the other hand, and was 
pasted up is manufactured, in order to attain the above-mentioned purpose In the adhesives constituent 
used for adhesion with said substrate and polarizing plate the principal component of this adhesives 
constituent Adhesives constituent claim 2 for liquid crystal displays characterized by glass transition 
temperature being a polymer 20 degrees C or less : The polymer of the above-mentioned principal 
component has rubber elasticity. The elastic modulus 1x105 - 1x1010 dyne/cm2 A transparent electrode 
and an orientation layer are minded [ of a substrate ]. adhesives constituent claim 3: according to claim 1 
which is (25 degrees C) ~ adhesives constituent claim 4: containing hydrocarbon resin according to 
claim 1 or 2 adhesives constituent claim 5: containing a plasticizer according to claim 1, 2, or 3 ~ in 
the liquid crystal display possessing the polarizing plate which the liquid crystal cell which prepared the 
liquid crystal layer, and said substrate boiled on the other hand, and was pasted up, the liquid crystal 
display characterized by coming to paste up said substrate and polarizing plate with claim 1 thru/or the 
adhesives constituent of four given in any 1 term is offered. 

[0007] Since distortion which discovered cold flow nature and was produced by contraction expansion 
of a substrate when the glass transition temperature (Tg) of the principal component (base polymer) of 
the above-mentioned adhesives constituent consisted of a polymer 20 degrees C or less, especially a 
polymer which has rubber elasticity can be eased according to this invention, the curvature of a liquid 
crystal display and the film-like liquid crystal display whose substrate is plastic film can especially be 
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prevented effectively, 

[0008] Hereafter, lessons is taken from this invention and it explains in more detail. As for the adhesives 
constituent for liquid crystal displays of this invention, Tg uses preferably still more preferably 20 
degrees C or less of 0 degrees C or less of polymers -20 degrees C or less and the polymers which have 
rubber elasticity preferably as the principal component (base polymer). If Tg exceeds 20 degrees C, the 
effectiveness which eases distortion will not be acquired. Specifically, natural rubber, a styrene 
butadiene rubber, butadiene rubber, polyisoprene rubber, acrylonitrile-butadiene rubber, chloroprene 
rubber, ethylene-propylene rubber, ethylene-propylene terpolymer, isobutylene isoprene rubber, acrylic 
rubber, silicone rubber, epichlorohydrin rubber, etc. can be used as a base polymer. 
[0009] In addition, 1x105 - 1x1010 dyne/cm2, and that they are 1x105 - 1x108 dyne/cm2 have [ a base 
polymer ] an especially desirable elastic modulus in 25 degrees C. In less than two 1x105 dyne/cm, if it 
is too soft, and workability worsens and exceeds 1x1010 dyne/cm2, it will be too hard, and will be hard 
coming to obtain the curvature prevention effectiveness, and the effectiveness manifestation by Tg will 
become slow. 

[0010] To the adhesives constituent of this invention, it can be desirable to blend hydrocarbon resin, 
and, thereby, it can raise workability, such as workability and lamination, to it. In this case, as for the 
hydrocarbon resin added, neither a natural resin system nor a synthetic-resin system interferes. By the 
natural resin system, rosin, a rosin derivative, and terpene system resin are used suitably. With rosin, 
gum system resin, tall oil system resin, and wood system resin can be used. As a rosin derivative, 
hydrogenation, ununiformity-izing, a polymerization, esterification, and the thing that carried out metal 
chlorination can be used for rosin, respectively. By terpene system resin, terpene phenol resin besides 
terpene system resin, such as an alpha pinene and beta-pinene, can be used. Moreover, even if it uses 
dammar, KOBARU, and a shellac as other natural resin, it does not interfere. On the other hand, by the 
synthetic-resin system, petroleum system resin, phenol system resin, and xylene system resin are used 
suitably. By petroleum system resin, aliphatic series system petroleum resin, aromatic series system 
petroleum resin, alicycle group system petroleum resin, copolymerization system petroleum resin, 
hydrogenation petroleum resin, pure monomer system petroleum resin, and cumarone indene resin can 
be used. Alkylphenol resin and denaturation phenol resin can be used by phenol system resin. Xylene 
resin and denaturation xylene resin can be used by xylene system resin. 

[001 1] although the addition of the above-mentioned hydrocarbon resin is chosen suitably, the one to 
200 section is the five to.150 section desirable still more preferably to the base polymer 100 section (the 
weight section and the following — the same). 

[0012] Moreover, a plasticizer can be blended with an adhesives constituent, and workability can 
improve by this, and the distortion emollience of adhesives can also be raised. As a plasticizer, dimethyl 
phthalate, diethyl phthalate, dibutyl phthalate, Phthalic ester, such as dihexyl phthalate, dioctyl 
phthalate, and G 2-ethylhexyl phthalate Phosphoric ester, such as tricresyl phosphate, trioctylphosphate, 
and triphenyl phosphate Adipate, such as dioctyl adipate, a JIISO octyl horse mackerel peat, and a G n-' 
octyl horse mackerel peat Sebacic acid ester, such as dibutyl sebacate and dioctyl sebacate Azelate, such 
as dioctylazelate and dihexyl azelate Citrate, such as triethyl SHITORETO and acetyl triethyl 
SHITORETO Glycolic-acid ester, such as methyl phthalyl ethyl glycolate and ethylphthalylethyl 
glycolate Trimellitic acid ester, such as trioctyl trimellitate and tree n-octyl-n-DESHIRU trimellitate 
Phthalic-acid isomer ester, such as JIOCHIKURU isophthalate and JIOCHIKURU terephthalate 
Ricinoleic-acid ester, such as methyl acetyl triricinolate and butyl acetyl triricinolate Epoxy, such as 
polyester, such as a polypropylene horse mackerel peat and polypropylene sebacate, epoxidized soybean 
oil, and epoxy butyl stearate, other chlorinated paraffin, chlorination fatty acid ester, etc. are mentioned. 
[0013] When it is desirable that it takes more preferably for the five to 150 section the one to 200 section 
as for the loadings of a plasticizer and it separates from this range to the base polymer 100 above- 
mentioned section, workability and its lamination nature are difficult to get. 
[0014] Furthermore, to an adhesives constituent, cross linking agents, such as an antioxidant, an 
ultraviolet ray absorbent, and organic peroxide, and other additives can be added if needed. 
[0015] The adhesives constituent of this invention is applicable to adhesion with the substrate of a liquid 
crystal cell and polarizing plate which prepared the liquid crystal layer in the whole surface of a 
substrate through the transparent electrode and the orientation layer. In this case, as shown in drawing 1 , 
on the whole surface, a liquid crystal cell 1 can arrange a transparent electrode 3, 3' and the orientation 
layer 4, two substrates 2 that have 4', and 2* so that the orientation layer 4 and 4* may counter, and can 
consider them as the configuration which made the liquid crystal layer 5 intervene among them. In 



addition, as a substrate, plastic film with a thickness [, such as a polycarbonate, polyether sulphone 
polyarylate, and norbornene, ] of about 30-500 micrometers can be used. 

[0016] Moreover, as a polarizing plate, it can consider as the configuration which comes to carry out 
covering protection of both sides of a polarization film with a protection film, for example. It can 
consider as the configuration which carried out the laminating of the transparent plastic barrier film to 
table flesh-side both sides according to the front face of a polarizing plate, and the need preferably. The 
curvature of a polarizing plate, the eel substrate [ point / this ] by contraction of a polarization film, and 
the whole liquid crystal display can be further prevented as much as possible by restraining a liquid 
crystal cell substrate and being protected from moisture in the laminating of the above-mentioned 
plastics barrier film. 

[0017] In this case, the well-known thing to which the polarization film adsorbed and extended 
[ orientation ] iodine or dichromatic dye at hydrophilic high polymer films, such as a polyvinyl alcohol 
system film and an ethylene-vinylacetate copolymer system saponification film, is used, and 50-250 
micrometers especially of that thickness are usually 120-180 micrometers. 

[0018] Moreover, as a protection film which carries out covering protection of the polarization film, a 
cellulose system film, polyester film, the poly acrylic film, a polycarbonate film, polyether sulphone, 
etc. are used. 5-250 micrometers especially of this thickness are usually 10-180 micrometers. 
[0019] The plastics barrier film by which a laminating is carried out to the above-mentioned polarizing 
plate is transparent, it has steam barrier property, a thing 60 degrees C or more is used for glass 
transition temperature, and polyester film, a polystyrene film, a polyacrylonitrile film, a polycarbonate 
film, the poly acrylic film, etc. are mentioned concretely. 

[0020] Especially the transparency of such a plastics barrier film has 90% or more of thing suitable for 
the point of engine-performance maintenance of a liquid crystal display to light transmission 70% or 
more, and the Hayes value has 12% or less of desirable thing from the point of visibility. 
[0021] Moreover, as for steam transmittance, what is 2.24 or less hours 10 g/m is [ 2.24 or less hour of 
500 g/m ] especially preferably good. Furthermore, 60 degrees C or more of glass transition temperature 
of the above-mentioned barrier film are 100 degrees C or more preferably. In addition, 10 micrometers 
or more of 25-500 micrometers of the thickness are 50-200 micrometers especially preferably. 
[0022] In this case, although adhesion with a barrier film and a polarizing plate can be performed using 
adhesives, such as acrylic, an urethane system, and an epoxy system, it is good to use the adhesives 
constituent of this invention. 

[0023] In this invention, the structure of a liquid crystal display is not restricted but can be used as each 
display, such as a transparency mold, a reflective mold, and a half-transparency half reflective mold. 
[0024] Here, what is shown in drawing 2 can be used as a thing of a transparency mold, and what is 
shown in drawing 3 can be used as a thing of a reflective mold. In addition, in drawing 2 and 3, in 10, 
12, 14, and 16, a deflecting plate and 18 show a reflecting layer, 20 shows a barrier film, each of 22, 24, 
26, 28, and 30 is adhesives layers, and, as for these adhesives layer, considering as the above-mentioned 
adhesives constituent is desirable in this invention. 
[0025] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. 
[0026] [An example 1 and example 1 of a comparison] The liquid crystal display shown in drawing 2 by 
the following specification was created. 

Liquid crystal cell substrate Product made from Fujimori Industry AMOREKKUSU AM 3015 E 
thickness 320-micrometer polarizing plate Nippon Synthetic Chemical Industry Co., Ltd. make PLN- 
12432Z adhesives layer <example 1> butadiene rubber (BRmade from JSR- 01) The 100 weight 
sections Tg:-102 degree C Elastic modulus: 1.2x106 dyne/cm2 (25 degrees C) 
Petroleum resin (Al Cong P-125 by the Arakawa chemistry company) 50 weight sections plasticizer 
DDP Ten weight sections antioxidant BHT Two weight sections <example 1 of comparison> acrylic 
binder Soken Chemical & Engineering 1831 (25% of nonvolatile matters) The 100 weight sections 
Soken Chemical & Engineering curing agent E-AX Two weight sections [0027] In this case, if it was in 
the example, the above-mentioned adhesives constituent was dissolved in toluene, coating was carried 
out so that it might be set to 30 micrometers on a polarizing plate with a coater, and lamination and a 
liquid crystal display were obtained to the upper and lower sides of a plastics liquid crystal cell so that 
the absorption shaft of a polarizing plate might intersect this perpendicularly. 

[0028] Moreover, if it was in the example of a comparison, coating of the above-mentioned adhesives 



compound was carried out so that it might similarly be set to 30 micrometers with a coater, by applying 
this for abtfut seven days and stiffening it, the acrylic binder was obtained and lamination and a liquid 
crystal display were obtained to the plastics liquid crystal cell 

[0029] The above-mentioned film-like liquid crystal display was fed into the thermostat (60 degrees C 
and 80 degrees C), and the curvature of 300 hours after was measured. In this case, curvature was 
evaluated by pressing down the end of a film-like liquid crystal display and measuring what mm the 
other end is raised. A result is shown in Table 1 . 
[0030] 

Table 1] 









60 °C 


2mm 


5mm 


80 °C 


3mm 


13mm 



[0031] [An example 2 and example 2 of a comparison] The liquid crystal display (however, the 
laminating of the barrier film has not been carried out) shown in drawing 3 by the following 
specification was created. 

Liquid crystal cell substrate Product made from Fujimori Industry AMOREKKUSU AM 3015 E 
thickness 320-micrometer polarizing plate Nippon Synthetic Chemical Industry Co., Ltd. make PLN- 
12432Z reflecting layer aluminum plate adhesives layer <example 2> natural rubber The 100 weight 
sections Tg:-73 degree C Elastic modulus: 2.3x106 dyne/cm2 (25 degrees C) 

SBR (1502 made from JSR) 40 weight sections Tg:-62 degree C Elastic modulus: 5x106 dyne/cm2 (25 
degrees C) 

Plasticizer DDP Ten weight sections antioxidant Two weight sections <example 2 of comparison> 
acrylic binder Soken Chemical & Engineering 1831 (25% of nonvolatile matters) The 100 weight 
sections Soken Chemical & Engineering curing agent E-AX Two weight sections [0032] Lamination 
was performed and the same approach as an example 1 and the example 1 of a comparison estimated the 
curvature of the obtained film-like liquid crystal display similarly. A result is shown in Table 2. 
[0033] 





mmm2 


&mi2 


60 °C 


0.5mm 


4mm 


80 °C 


1.5mm 


15mm 



[0034] 

[Effect of the Invention] According to this invention, the liquid crystal display by which curvature was 
prevented can be obtained. 



[Translation done.] 



